SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Masuo Ohnishi, a citizen of 
Japan residing at Kawasaki - shi , Kanagawa, Japan, Toyokazu 
Hamaguchi, a citizen of Japan residing at Kawasaki- shi , 
Kanagawa, Japan and Hiroshi Mutoh, a citizen of Japan 
residing at Kawasaki-shi , Kanagawa, Japan have invented 
certain new and useful improvements in 

ELECTRONIC APPARATUS AND DISK UNIT 
MOUNTING MECHANISM 



of which the following is a specification : - 



- 1 - 



1 TITLE OF THE INVENTION 

ELECTRONIC APPARATUS AND DISK UNIT MOUNTING 
MECHANISM 

5 ^ BACKGROUND OF THE I NVENT I ON 
CK. . — The present invention generally relates to 

electronic apparatuses and disk unit mounting 
mechanisms, and more particularly to an electronic 
apparatus and a disk unit mounting mechanism 
0-- IQ^^ h u /^ac iu i ifflod by a shock-resistant mounting structure 

of a disk unit such as a hard disk drive (HDD) in a 
portable electronic apparatus such as a notebook type 
^ personal computer. 

In this specification, the disk unit refers 
"if 15 to a magnetic disk unit, an optical disk unit, a 

m magneto-optic disk unit, a hard disk drive, a floppy 

disk drive (FDD), a CD-ROM drive and the like which 
I" record and/or reproduce information on and/or 

^= reproduce information from a disk— shaped recording 

= 1 20 medium. 

:| Recently, the performance of the notebook 

f:^ type personal computer has improved, and it is 

becoming popular to mount in the notebook type 
personal computer a hard disk drive which has a large 
25 storage capacity and a high operation speed compared 
to a floppy disk drive. 

A description will be given of a hard disk 
drive mounting structure of a conventional notebook 
type personal computer, by referring to FIG.l. 
30 FIG.l is a disassembled perspective view of 

a notebook type personal computer 50 mounted with a 
hard disk drive. In FIG.l, a hard disk drive (HDD) 52 
is mounted in a HDD accoimmodat ing part provided on a 
back side of a front right of a housing 51 of the 



35 notebook type personal computer 50. 

In this case^^^^fe^ HDD 52 accommodates a 
disk-shaped storage media, a head, a motor and the 
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C^ 1 like. The HDD 52 is fixed on^ta. HDD mounting metal 
fitting 53 by a screw 54 so that a printed circuit 
side of the HDD 52 faces a HDD cover 57. The metal 
fitting 53 is fixed on the housing 51 by a screw 55. 

5 In addition, a flexible printed circuit 

(FPC) cable 56 mounted on the housing 51 is arranged 
so as to electrically connect to the printed^.^i^rcui t 
of the HDD 52. Thereafter, the HDD cover 57 ^13 olid 
to cover the HDD accommodating part of the housing 51, 

10 and the HDD cover 57 is fixed to the housing 51 by 

screws 58. No shock absorbing material or the like is 
used . 

In the case of a magnetic disk drive mounted 
in a lap-top computer or the like, i t propo& edr--iii-^ 

15 Japanese Laid-Open Patent Application No. 3-241583, for 
example, to provide a plurality of vibration- 
preventing rubber pieces between a housing and a side 
surface of the magnetic disk drive, so as to prevent a 
positioning error from being generated due to 

20 vibration of a magnetic head. It^ML-.a4«) proposed to 
use a combination of a plurality of vibration- 
preventing rubber pieces having damping 
characteristics with different temperature 
dependencies, so as to cope with a wide range of 
0^ 25 temperature changes. In addition, it^is alse proposed 

to use Sorbothane (trademark) which is made of an 
ether system polyurethane as the vibration-preventing 
rubber. 

In addition, in the case of a fixed magnetic 
(X^ 30 disk drive used in a large scale computer, it |^ 
proposed in a Japanese Laid-Open Utility Model 
Application no . 59-135504 , for example; to make the 
magnetic disk drive portable by accoimnodat ing the 
magnetic disk drive in an external box . It^ir«. vaguely 
35 proposed to provide a plurality of shock absorbers 
such as shock absorbing rubber pieces between the 
external box and inner top, bottom and side surfaces 




1 of a main body of the magnetic disk drive, so as to 
greatly relax restricting conditions with respect to 
the vibration and shock. 

However, in the notebook type personal 

5 computer mounted with the HDD described above, the HDD 
itself is becoming smaller and lighter due to the 
increased recc^rding dei^sity of the HDD. Particularly 
when the HDD re are mcreasea 

opportunities for the HDD to be carried. On the other 

10 hand, the mechanical strength of the HDD deteriorates 
as the HDD becomes smaller. As a result, a shock 
applied on the HDD while the HDD is carried or during 
operation of the HDD may generate a fault. 

For example, because the conventional HDD is 

15 fixed to the housing of the notebook type personal 
computer by screws, the magnetic head makes contact 
with the disk-shaped storage media when a shock is 
applied on the HDD which is carried or during 
operation of the HDD. The disk-shaped media is 

20 damaged when the magnetic head makes contact with the 
disk-shaped storage media, and this damage causes data 
destruction thereby generating a fault. 

On the other hand, if a floating structure 
is used for the HDD, it becomes impossible to 

25 accurately set a head position due to residual 

vibration accompanying the rotation of the disk-shaped 
storage media when making a seek operation to make the 
magnetic head seek a recording region during 
operation. In this case, a read error is generated. 

30 Further, in the case of the lap-top computer 

or the like, the vibration preventing rubber is 
provided on the side surface of the magnetic disk 
drive in order to make the magnetic disk drive 

v:i.br.a.t.i.on^prioof\;_^oweve r , no sp e c i a 1 cons i de r a t i ons 

35 are made with respect to the shock, particularly the 
shock applied on the magnetic disk drive when the 
computer is carried. For this reason, the vibration 
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1 preventing rubber does not provide a solution to the 
problems introduced when the magnetic disk drive is 
carried. 

Moreover, the portable fixed magnetic disk 
5 drive described above is not intended for the general 
user, and the fixed magnetic disk drive is 
considerably large compared to the HDD mounted in the 
notebook type personal computer. For this reason, 
there are no strict demands to reduce the size and 
10 weight of the fixed magnetic disk drive, and various 
kinds of measures may be taken against the vibration 
and shock applied on the fixed magnetic disk drive. 
However, such measures which may be taken in the fixed 
magnetic disk drive do not suggest particular measures 
15 which may be taken with respect to the notebook type 
personal computer which is used by the general user 
and in which restricting conditions exist to reduce 
the size and weight of the HDD. 

20 SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the 
present invention to provide a novel and useful 
electronic apparatus and a disk unit mounting 
mechanism, in which the problems described above are 
25 eliminated. 

Another and more specific object of the 
present invention is to eliminate the problem of data 
destruction caused by the shock applied on the disk 
unit such as the HDD, and to provide a disk unit 
30 mounting structure having •a»^ improved reliability. 

Still another object of the present 
invention is to provide an electronic apparatus 
mounted with a hard disk drive, wherein vibration 
and/ or shock absorbing members which absorb vibration 



35 and/or shock are provided between the hard disk drive 
and a lid member which covers a hard disk drive 
accommodating part provided in a housing of the 
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1 electronic apparatus. According to the present 

invention, it is possible to improve the vibration 
resistance and the shock resistance because the hard 
disk drive is protected by small pieces of the 

5 vibration and/or shock absorbing members. As a 

result, it is possible to prevent data destruction 
from being generated in the hard disk drive due to the 
shock and to prevent a read error from being generated 
in the hard disk drive due to the vibration. 

10 Accordingly, the reliability of the portable 
electronic apparatus such as the notebook type 
personal computer is greatly improved. 

A further object of the present invention is 
to provide an electronic apparatus mounted with a hard 

15 disk drive, comprising vibration and/or shock 

absorbing members which are formed by a plurality of 
small pieces and absorb vibration and/or shock are 
provided between the hard disk drive and a hard disk 
drive accommodating part provided in a housing of the 

20 electronic apparatus, and a sheet member is provided 
between the hard disk drive and the plurality of small 
pieces forming the vibration and/or shock absorbing 
members. According to the present invention, it is 
possible to improve the vibration resistance and the 

25 shock resistance because the hard disk drive is 
protected by small pieces of the vibration and/or 
shock absorbing members. As a result, it is possible 
to prevent data destruction from being generated in 
the hard disk drive due to the shock and to prevent a 

30 read error from being generated in the hard disk drive 
due to the vibration. Accordingly, the reliability of 
the portable electronic apparatus such as the notebook 
type personal computer is greatly improved. Further, 
it is possible to prevent direct contact with the 

35 vibration and/or shock absorbing members and the hard 
disk drive, so that the vibration and/or shock 
absorbing members will not be deformed at the time of 
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1 the assembling process and moisture absorbed by the 
vibration and/or shock absorbing members will not 
cause an electrical short-circuit even if the 
vibration and/or shock absorbing members are provided 

5 on a side of the hard disk drive having exposed 
wirings and/or electrical circuits. 

Another object of the present invention is 
to provide an electronic apparatus mounted with a hard 
disk drive, wherein vibration and/or shock absorbing 

10 members are provided between the hard disk drive and 
an inner bottom surface and inner side surfaces of a 
hard disk drive accommodating part provided in a 
housing of the electronic apparatus, and the vibration 
and/or shock absorbing members provided between the 

15 hard disk drive and the inner bottom surface and the 
vibration and/or shock absorbing members provided 
between the hard disk drive and the inner surface are 
made of mutual ly different materials. According to 
the present invention, it is possible to improve the 

20 vibration resistance and the shock resistance because 
the hard disk drive is protected by small pieces of 
the vibration and/or shock absorbing members. As a 
result, it is possible to prevent data destruction 
from being generated in the hard disk drive due to the 

25 shock and to prevent a read error from being generated 
in the hard disk drive due to the vibration. 
Accordingly, the reliability of the portable 
electronic apparatus such as the notebook type 
personal computer is greatly improved. 

30 Another object of the present invention is 

to provide an electronic apparatus mounted with a hard 
disk drive, wherein a plurality of vibration and/or 
shock absorbing members m'^de of different materials 
and having dif ferent thicknesses are provided with 

35 respect to at least one of confronting surfaces of the 
hard disk drive and a hard disk drive accommodating 
part provided in a housing of the electronic 




1 apparatus. According to the present invention, it is 
possible to improve the vibration resistance and the 
shock resistance because the hard disk drive is 
protected by small pieces of the vibration and/or 

5 shock absorbing members. As a result, it is possible 
to prevent data destruction from being generated in 
the hard disk drive due to the shock and to prevent a 
read error from being generated in the hard disk drive 
due to the vibration. Accordingly, the reliability of 

10 the portable electronic apparatus such as the notebook 
type personal computer is greatly improved. 

Still another object of the present 
invention is to provide a disk unit mounting mechanism 
mountable with a disk unit characterized by a disk 

15 unit accommodating part accommodating the disk unit 
which is mounted, a lid member covering the disk unit 
accommodat ing part , and a vibration and/or shock 
absorbing member which absorbs vibration and/or shock 
and is arranged between the lid member and the disk 

20 unit which is mounted. By providing the vibration 
and/or shock absorbing members between the disk unit 
which is mounted and the lid member which covers the 
disk unit accoimnodat ing part provided in the housing, 
it is possible to improve the shock— res i stance of the 

25 disk unit. Hence, it is possible to prevent data 
destruction from being generated in the disk unit, 
such as the HDD, due to the shock when the disk unit 
is dropped or is placed on a desk. 

A further object of the present invention is 

30 to provide a di^k unit mounting mechanism mountable 
with a disk uni tis j^im^ac Lgi -Tr gcd by a disk unit 
accoimnodat ing part accommodating the disk unit which 
is mounted, a lid member covering the disk unit 
accommodating part, and a vibration and/or shock 

35 absorbing member, formed by a plurality of small 

pieces and absorbs vibration and/or shock, arranged 
between the lid member and the disk unit which is 
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1 mounted, and a sheet member arranged between the 

plurality of small pieces forming the vibration and/or 
shock absorbing member and the disk unit which is 
mounted. By mounting the vibration and/or shock 

5 absorbing members on the sheet material, it is 

possible to prevent the deformation of the vibration 
and/or shock absorbing members. As a result, the 
shock resistance of the disk unit is improved, and in 
addition, it is possible to prevent^^^fe^ electrical 

10 short-circuit even when^ Mie dow drop - i s f OCTrerd- on the 
vibration and/or shock absorbing members. 

Another object of the present invention is 
to provide a disk unit mounting mechanism mountable 
with a disk unit characterized by a disk unit 

15 accommodating part accommodating the disk unit which 
is mounted, and vibration and/or shock absorbing 
members arranged between an inner bottom surface and 
an inner side surface of the disk unit accommodating 
part and the disk unit which is mounted, wherein the 

20 vibration and/or shock absorbing member 3 arranged 
between the disk unit which is mounted and the inner 
bottom surface and the vibration and/or shock 
absorbing member arranged between the disk unit which 
is mounted and the inner side surface are made of 

25 mutually different materials. By providing the 

vibration and/or shock absorbing members between the 
disk unit and the inner surface of the disk unit 
accommodating part provided in the housing, it is 
possible to improve the vibration resistance of the 

30 disk unit, thereby preventing a read error from being 
generated. Further, in this case, the vibration 
resistance is required of the vibration and/or shock 
absorbing members provided between the disk unit and 
the inner surface of the disk unit accommodating part 



35 provided in the housing, while -Hae shock resistance is 
required of the vibration and/or shock absorbing 
members 3 provided between the disk unit and the inner 
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1 bottom surface of the disk unit accommodating part. 

Hence, it is desirable that the vibration and/or shock 
absorbing members are made of mutually different 
materials. 

5 Still another object of the present 

invention is to provide a disk unit mounting mechanism 
mountable with a disk unit characterized by a disk 
unit accommodating part accommodating the disk unit 
which is mounted, and vibration and/or shock absorbing 

10 members arranged between an inner bottom surface and 
an inner side surface of the disk unit accommodating 
part and the disk unit which is mounted, wherein the 
vibration and/or shock absorbing members arranged 
between the disk unit and the inner bottom surface and 

15 the vibration and/or shock absorbing member arranged 
between the disk unit and the inner side surface are 
made of materials having mutually different vibration 
and/or shock absorbing characteristics. By providing 
vibration and/or shock absorbing members having 

20 different vibration and/or shock absorbing 

characteristics , it is possible to effectively cope 
with shocks ranging from weak to strong shocks, and 
the vibration resistance and the shock resistance of 
the disk unit are improved. 

25 A further object of the present invention is 

to provide a disk unit mounting mechanism mountable 
CK, with a disk uni ty^jrilgr^te^-e-gil: ^ - b - y a disk unit 

accommodating part accommodating the disk unit which 
is mounted, and a plurality of vibration and/br shock 

30 absorbing members having different thicknesses 

arranged with respect to at least one of confronting 
surfaces of the disk unit which is mounted and the 
disk unit accommodating part. By providing the 
vibration and/or shock absorbing members having the 

35 different thicknesses with respect to at least one 

surface of the disk unit, particularly with respect to 
^ a lid member, it is possible to use^ a thin material 
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1 and a thick material, for example, so that the shock 
resistance is improved with respect to various kinds 
of shocks ranging from weak to strong shocks . 

Another object of the present invention is 

5 to provide a disk unit mounting mechanism mountable 
with a disk uni ty^^hr arrtrtr l ij yirzi gd by - a disk unit 
accommodating part accommodating the disk unit which 
is mounted, and a plurality of vibration and/or shock 
absorbing members having different vibration and/or 

10 shock absorbing characteristics arranged with respect 
to at least one of confronting surfaces of the disk 
unit which is mounted and the disk unit accommodating 
part. By providing the vibration and/or shock 
absorbing members with respect to at least one surface 

15 of the disk unit, particularly^ with respect to the 

side of a lid member, and forming the vibration and/or 
shock absorbing members from materials having 
different vibration and/or shock absorbing 
characteristics, it is possible to realize a shock 

20 resistance which can cope with a wide range of shocks 
ranging from weak to strong shocks. 

Other objects and further features of the 
present invention will be apparent from the following 
detailed description when read in conjunction with the 

2 5 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.l is a disassembled perspective view 
showing an important part of a conventional notebook 
30 type personal computer; 

FIG. 2 is a diagram for explaining the 
operating principle of the present invention; 

FIGS.3A and 3B respectively are perspective 

— — V i ews^showi ng_a _d i^p_lay _panel^^jtr^t^nd a housing t op 

35 cover of a first embodiment of an electronic apparatus 
according to the present invent ion; 

FIG. 4 is a bottom view showing the housing 
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1 top cover of the first embodiment of the electronic 
apparatus ; 

FIG. 5 is a disassembled perspective view 
showing a housing base of the first embodiment of the 
5 electronic apparatus; 

FIG. 6 is a perspective view showing a 
mounting structure of vibration and/or shock absorbing 
members on the housing base of the first embodiment of 
the electronic apparatus; 
10 FIGS.7A through 7C respectively are diagrams 

showing an important part of a second embodiment of 
the electronic apparatus; 

FIGS.8A through 8C respectively are diagrams 
showing an important part of a first modification of 
15 the second embodiment of the electronic apparatus; 

FIG. 9 is a perspective view showing an 
important part of a second modification of the second 
embodiment of the electronic apparatus; and 

FIG. 10 is a perspective view showing a third 
20 embodiment of the electronic apparatus according to 
the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. 2 is a diagram for explaining the 
25 operating principle of the present invention. A 
description will be given of means for solving the 
problems in the present invention, by referring to 
FIG. 2 . 

FIG. 2 is a disassembled perspective view 
30 generally showing a HDD (hard disk drive) mounting 
structure, and the illustration of a housing is 
omitted. Although the following description takes the 
HDD as an example of the disk unit, the application of 

the present invention ^^^f couj^^jixrb ljj^ to the 

35 HDD, and the present invention is similarly applicable 
to various kinds of disk units such as a FDD (floppy 
disk drive ) . 
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1 (1) An electronic apparatus mounted with a 

disk unit 1 in the present invention ^ ' iH uhaTOelr ^t^Tz^ 
Os^ i^r-tfeer^^ibration and/or shock absorbing members 3 
Ck which absorb vibration and/or shock -a«je provided 
5 between the disk unit 1 and a lid member 2 which 

covers a disk unit accommodating part provided in a 
housing of the electronic apparatus. 

By providing the vibration and/or shock 
absorbing members 3 between the disk unit 1 and the 
10 lid member 2 which covers the disk unit accommodating 
part provided in the housing, it is possible to 
improve the shock— resistance of the electronic 
apparatus. Hence, it is possible to prevent data 
destruction from being generated in the disk unit 1, 
O 15 such as the HDD ,^#»e— trr-Hfte shock when the electroni c 
apparatus is dropped or is placed on a desk. 

. • (2) >ThQ present invention, irs— ehai'au Ltii'lzed*' 

Cu ihai-, ^n ( 1 ) above, the vibration and/or shock 

absorbing members 3 provided between the lid member 2 
20 and the disk unit 1 are formed by a plurality of small 
pieces . 

A single large vibration and/or shock 
absorbing member may be provided on the entire surface^ 
as the vibration and/or shock absorbing member 3. ^-©tht ^ 
25 by forming the vibration and/or shock absorbing 

members 3 from the plurality of small pieces, it is 
possible to further improve the vibration resistance 
and the shock resistance. 
CX , , (3) sent invention! irs- cliai uctc-rii«;ed 

0^ 30 ALXf tba J:-, ^li (2) above, a sheet member 6 is provided 
between the disk unit 1 and the plurality of small 
pieces forming the vibration and/or shock absorbing 
members 3 . 

In general, the vibration and/or shock 



3 5 a^^ o rbl ng members 3 are made of a porous material 
having a large coefficient of friction. For this 
reason, if the lid member 2 were mounted by sliding 
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1 the lid member 2, the vibration and/or shock absorbing 
members 3 would be deformed in a horizontal direction 
due to the friction and the vibrat^ion^|.nd/or shock 
^ absorbing effect would be reduced . /^-©trt '^by mounting 
5 the vibration and/or shock absorbing members 3 on the 
sheet material 6, it is possible to prevent the 
deformation of the vibration and/or shock absorbing 
members 3. -J^ /i 

In addition, wher^ dow dj i op io formed on the 
10 vibration and/or shock absorbing members 3 which are 
provided between the lid member 2 and the disk unit 1, 
the moist vibration and/or shock absorbing members 3 
will make contact with the printed circuit of the disk 
unit 1 because the vibration and/or shock absorbing 
15 member 3 s j su n c era i I - y —dry , thereby causing an electrical 
short-circuit . *^^^^tt*-^%'y interposing the sheet member 6 
between the disk unit 1 and the vibration and/or shock 
^ absorbing members 3, it is possible to prevent -.^fee 
electrical short-circuit even when the dew dt i Qp 



20 formed on the vibration and/or shock absorbing members 
3. 

(4) An electronic apparatus mounted with a 
disk unit 1 in the present invention io oha r a c- t er i ze d 
>in that*j|^ibration and/or shock absorbing members 3 
CX^ 25 which .aiie- formed by a plurality of small pieces and 

absorb vibration and/or shock are provided between the 
disk unit 1 and a lid member 2 which covers a disk 
unit accommodating part provided in a housing of the 
electronic apparatus, and a sheet member 6 is provided 
30 between the disk unit 1 and the plurality of small 
pieces forming the vibration and/or shock absorbing 
members 3. 

As described above under (3) above, by 
mounting the vibration and/or shock absorbing members 



35 3 on the sheet material 6, it is possible to prevent 
the deformation of the vibration and/or shock 
absorbing members 3. As a result, the shock 
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1 resistance of the electronic apparatus is improved, 

and in addition, it is possible to prevent ^*^®c( ^^^5 ^-^cH OnaJ 
electrical short-circuit even when the dew"^tir«^-.J-Sy^ 
formed on the vibration and/or shock absorbing members 

5 3. 

(5) An electronic apparatus mounted with a 
ex. disk 1 in the present invention ir O ciiara c-t or i r n d 

0^ Jja_Lhar^vi brat ion and/or shock absorbing members 3 and 
4 «re provided between the disk unit 1 and an inner 

10 bottom surface and inner side surfaces of a disk unit 
accommodating part provided in a housing of the 
electronic apparatus , and the vibration aiid/or shock 
absorbing members 3 provided between the disk unit 1 
and the inner bottom surface and the vibration and/or 

15 shock absorbing members 4 provided between the disk 
unit 1 and the inner surface are made of mutually 
different materials. 

By providing the vibration and/or shock 
absorbing members 4 between the disk unit 1 and the 

20 inner surface of the disk unit accommodating part 

provided in the housing, it is possible to improve the 
vibration resistance of the disk unit 1, thereby 
preventing a read error from being generated. 

Further, in this case, the vibration 

25 resistance is required of the vibration and/or shock 
absorbing members 4 provided between the disk unit 1 
and the inner surface of the disk unit accommodating 
part provided in the housing, while the shock 
resistance is required of the vibration and/or shock 

30 absorbing members 3 provided between the disk unit 1 
and the inner bottom surf ace of the disk unit 
accommodating part. Hence, it is desirable that the 
vibration and/or shock absorbing members 3 and 4 are 
made of mutually different materials. 

35 (6) An electronic apparatus mounted with a 

disk unit 1 in the present invention — elrai actor i as ed 
^ in tha^ ^ibration and/or shock absorbing members 3, 4 
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1 and 5 ^&rr^ provided between the disk unit 1 and an 

inner bottom surface and an inner side surface of a 
disk unit accommodating part provided in a housing of 
the electronic apparatus, and the vibration and/or 

5 shock absorbing members 3 and 5 provided between the 
disk unit 1 and the inner bottom surface and the 
vibration and/or shock absorbing member 4 provided 
between the disk unit 1 and the inner side surface are 
made of materials having mutually different vibration 

10 and/or shock absorbing characteristics. 

By providing vibration and/or shock 
absorbing members having different vibration and/or 
shock absorbing characteristics, it is possible to 
effectively cope with shocks ranging from weak to 

15 strongy ohoGko -r and the vibration resistance and the 
shock resistance of the electronic apparatus are 

improved. -^,^-t\^ 
>V (7) t rTh i S present invention, i-s--cl uH?actcr4 - zcr d^ 

CK. ^in that^ in (5) or (6) above, the vibration and/or 
20 shock absorbing member 4 provided between the disk 
unit 1 and the inner side surface is made of a 
material having a higher vibration resistance than a 
material forming the vibration and/or shock absorbing 
members 3 and 5 provided between the disk unit 1 and 
25 the inner bottom surface. 

In this case, it is possible to flexibly 
cope with the vibration resistance and the shock 
resistance required by the electronic apparatus. 
(X ,f (8) .^^'^•^^^present invention ire— eUSracier ired 

Q, 30 in that , in (5) or (6) above, the vibration and/or 
shock absorbing member 4 provided between the disk 
unit 1 and the inner side surface is made of a 
material which is harder than a material forming the 
vibration and/or shock absorbing members 3 and 5 



35 provided between the disk unit 1 and the inner bottom 
surface. 

In this case, it is possible to flexibly 
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1 cope with the vibration resistance and the shock 

resistance requi^^d by the electronic apparatus. 

Ofcs, , (9) "^^Jrire^resent invent ion^ i-«---j:U3aiia ^G^^^ -* ^ 

(X In any of (5) to (8) above, the vibration 

5 and/or shock absorbing members 4 provided between the 

disk unit 1 and the inner surface of the disk unit 

accommodating part provided in the housing are formed 

by a plurality of small pieces. 

A single large vibration and/or shock 

10 absorbing member may be provided on the entire surface 

as the vibration and/or shock absorbing member 4 which 

is provided between the disk unit 1 and the inner 

surface of the disk unit accommodating part provided 

^ in the hous ing .*^^ ^^t^ ^y forming the vibration and/or 

15 shock absorbing members 4 from the plurality of small 

pieces, it is possible to further improve the 

vibration resistance. 

(10) An electronic apparatus mounted with a 

C^L. disk unit 1 in the present invention i& oharaotor izcd 

0_ 20 that- a plurality of vibration and/or shock 

absorbing members 3, 4 and 5 having different 

thicknesses a^^e- provided with respect to at least one 

of confronting surfaces of the disk unit 1 and a disk 

unit accommodating part provided in a housing of the 

25 electronic apparatus. 

By providing the vibration and/or shock 

absorbing members 3, 4 and 5 having the different 

thicknesses with respect to at least one surface of 

the disk unit 1, particularly with respect to a lid 

30 member 2, it Is possible to use a thin material and a 

thick material, for example, so that the shock 

resistance is improved with respect to various kinds 

of shocks ranging from weak to strong shocks. 

, • (11) ^Tite- present invent ion. -is — ©h^biMLic Lur izcd' 

— _ di,t jx^\j^s^js^ F*^ ^ — 

0< 3 5 ^ in - t fe a ^, in (10) above, the plurality of vibration 

and/or shock absorbing members 3, 4 and 5 are made of 

the same material . 



1 In this case, it is possible to flexibly 

cope with the vibration resistance and the shock 
resistance required by the electronic apparatus. 

(12) An electronic apparatus mounted with a 
5 disk unit 1 in the present invention i . charac -t^x -ize d^ 
i in thc rfc, a plurality of vibration and/or shock 
absorbing members 3, 4 and 5 having different 
^ vibration and/or shock absorbing characteristics-* ar^ 
provided with respect to at least one of confronting 
10 surfaces of the disk unit 1 and a disk unit 

accommodating part provided in a housing of the 
electronic apparatus. 

By providing the vibration and/or shock 
absorbing members 3, 4 and 5 with respect to at least 
15 one surface of the disk unit 1, particularly, with 

respect to the side of a lid member 2, and forming the 
vibration and/or shock absorbing members 3, 4 and 5 
from materials having different vibration and/or shock 
absorbing characteristics, it is possible to realize a 
20 shock resistance which can cope with a wide range of 
shocks ranging from weak to strong shocks . 
Qx^ , (13) /s*fee present invention r- o ch a rtn rtre^Tggn 

^fn^tha%^i^ (10) or (12) above, the plurality of 
vibration and/or shock absorbing members 3, 4 and 5 
25 are made of materials having different hardnesses. 

In this case, it is possible to flexibly 
cope with the vibration resistance and the shock 
resistance required by the electronic apparatus. 
Ol^ (14) !!r^b^ present invention^ io oht rrTTC Ltgx xi^cd. 
30 thcub^ in any of (1) to (13) above, the vibration 
and/or shock absorbing members 5 are also provided 
between the disk unit 1 and an inner top surface of 
the disk unit accommodating part provided in the 
housing . 



35 By providing the vibration and/or shock 

absorbing members 5 between the disk unit 1 and the 
inner top surface of the disk unit accommodating part 



- 18 - 



1 provided in the housing, it is possible to further 
improve the vibration resistance and the shock 
resistance, and particularly the shock resistance. 

^ iiSc^iil^i^J^ ( 15 )"^P^^fe^ present invent ion^ ia cho^ar tp-r j ^grga— 
CX, 5 ^rn that v in any of (1) to (14) above, the vibration 

and/or shock absorbing members 3, 4 and 5 are adhered 
on a member confronting the disk unit 1. 

From the point of view of the problems 
introduced by the dew drop and the ease of the 

10 assembling process, it is desirable to adhere the 

vibration and/or shock absorbing members 3, 4 and 5 on 
the member confronting the disk unit 1, that is, on a 
lid member 2 or, on the inner top surface or the inner 
side surface of the disk unit accommodating part 

15 provided in the housing. 

(16) The present invention is characterized 
^^wt-JUaa^ in any of (1) to (15) above, the electronic 
apparatus mounted with the disk unit 1 forms a 
portable electronic apparatus. 

20 By applying the structure of the present 

invention to the portable electronic apparatus, it is 
possible to improve the reliability of the portable 
electronic apparatus with respect to the shock applied 
thereto when the portable electronic apparatus is 

2 5 carried . ^ •\>kj(L 

rv_ ^ (17) ^/Itlie. present invention 4 a - chuuac i i -gjsii 

Q. rn that -, in any of (1) to (16) above, the disk unit 1 

As 

is a hard disk unit. 

In this case, it is possible to improve the 
30 reliability of the hard disk unit. 

(18) A disk unit mounting mechanism 
mountable with a disk unit 1 in the present invention 
-4ra — efe - aractor iBod disk unit accoimnodat ing part 

accommodating the disk unit 1 which is mounted, a lid 



35 member 2 covering the disk unit accommodating part, 

and a vibration and/or shock absorbing member 3 which 
absorbs vibration and/or shock and is arranged between 
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1 the lid member 2 and the disk unit 1 which is mounted. 

By providing the vibration and/or shock 
absorbing members 3 between the disk unit 1 which is 
mounted and the lid member 2 which covers the disk 

5 unit accommodating part provided in the housing, it is 
possible to improve the shock— resistance of the disk 
unit. Hence, it is possible to prevent data 
destruction from being generated in the disk unit 1, 
O such as the HDD, f^ue to the shock when the disk unit 

10 is dropped or is placed on a desk. 

(19) A disk unit mounting mechanism 

mountable with a disk unit 1 in the present invention 

K «k 

C>- jr s chtti '- acLerlzbd b y- a disk unit accommodating part 

accommodating the disk unit 1 which is mounted, a lid 
15 member 2 covering the disk unit accommodating part, 
and a vibration and/or shock absorbing member 3, 
formed by a plurality of small pieces and absorbs 
vibration and/or shock, arranged between the lid 
member and the disk unit which is mounted, and a sheet 
20 member 6 arranged between the plurality of small 

pieces forming the vibration and/or shock absorbing 
member 3 and the disk unit 1 which is mounted. 

As described above under (3) above, by 
mounting the vibration and/or shock absorbing members 
25 3 on the sheet material 6, it is possible to prevent 
the deformation of the vibration and/or shock 
absorbing members 3. As a result, the shock 
resistance of the disk unit is improved, and in 
rx. addition, it is possible to prevent^iJie-, electrical 
^ 30 short-circuit even when^ ^tho^ dow drop — 5rs formed on the 
vibration and/or shock absorbing members 3. 

(20) A disk unit mounting mechanism 

K mountable with a disk unit 1 in the present invention 
^ is — charaotoriBcd b y a disk unit accommodating part 



35 accommodating the disk unit 1 which is mounted, and 
vibration and/or shock absorbing members 3 and 4 
arranged between an inner bottom surface and an inner 
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1 side surface of ttie disk unit accommodating part and 
the disk unit 1 which is mounted, wherein the 
vibration and/or shock absorbing member 3 arranged 
between the disk unit 1 which is mounted and the inner 

5 bottom surface and the vibration and/or shock 

absorbing member 4 arranged between the disk unit 1 
which is mounted and the inner side surface are made 
of mutually different materials. 

By providing the vibration and/or shock 

10 absorbing members 4 between the disk unit 1 and the 
inner surface of the disk unit accommodating part 
provided in the housing, it is possible to improve the 
vibration resistance of the disk unit 1, thereby 
preventing a read error from being generated. 

15 Further, in this case, the vibration 

resistance is required of the vibration and/or shock 
absorbing members 4 provided between the disk unit 1 
and the inner surface of the disk unit accommodating 
part provided in the housing, while the shock 

20 resistance is required of the vibration and/or shock 
absorbing members 3 provided between the disk unit 1 
and the inner bottom surface of the disk unit 
accoimnodat ing part. Hence, it is desirable that the 
vibration and/or shock absorbing members 3 and 4 are 

25 made of mutually different materials. 

(21) A disk unit mounting mechanism 
mountable with a disk unit 1 in the present invention 
4-s — Gfe araot e j ; i - igcd by a disk unit accommodating part 
accommodating the disk unit 1 which is mounted, and 

30 vibration and/or shock absorbing members 3, 4 and 5 
arranged between an inner bottom surface and an inner 
side surface of the disk unit accoimnodat ing part and 
the disk unit 1 which is mounted, wherein the 
vibration and/or shock absorbing m embe rs 3 and 5 

35 arranged between the disk unit 1 and the inner bottom 
surface and the vibration and/or shock absorbing 
member 4 arranged between the disk unit 1 and the 
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1 inner side surface are made of materials having 

mutually different vibration and/or shock absorbing 
characteristics. 

By providing vibration and/or shock 

5 absorbing members having different vibration and/or 
shock absorbing characteristics, it is possible to 
effectively cope with shocks ranging from weak to 
strong shocks, and the vibration resistance and the 
shock resistance of the disk unit are improved. 

10 (22) A disk unit mounting mechanism 

mountable with a disk unit 1 in the present invention 
Ql- ^oId Qhc t T-a u Lei iz u d a disk unit accommodating part 

accommodating the disk unit 1 which is mounted, and a 
plurality of vibration and/or shock absorbing members 

15 3, 4 and 5 having different thicknesses arranged with 
respect to at least one of confronting surfaces of the 
disk unit 1 which is mounted and the disk unit 
accommodating part. 

By providing the vibration and/or shock 

20 absorbing members 3, 4 and 5 having the different 

thicknesses with respect to at least one surface of 
the disk unit 1, particularly with respect to a lid 
member 2, it is possible to use a thin material and a 
thick material, for example, so that the shock 

25 resistance is improved with respect to various kinds 
of shocks ranging from weak to strong shocks. 

(23) A disk unit mounting mechanism 
.mountable with a disk unit 1 in the present invention 
Le — c^n r nr:^'^^- ^ ' - ^ a disk unit accommodating part 

A 

30 accommodating the disk unit 1 which is mounted, and a 
plurality of vibration and/or shock absorbing members 
3,4 and 5 having different vibration and/or shock 
absorbing characteristics arranged with respect to at 
least one of confronting surfaces of the disk unit 1 



35 which is mounted and the disk unit accommodating part 
By providing the vibration and/or shock 
absorbing members 3, 4 and 5 with respect to at least 



- 22 - 



1 one surface of the disk unit 1, particularly, with 

respect to the side of a lid member 2, and forming the 
vibration and/or shock absorbing members 3, 4 and 5 
from materials having different vibration and/or shock 

5 absorbing characteristics, it is possible to realize a 
shock resistance which can cope with a wide range of 
shocks ranging from weak to strong shocks. 

Next, a description will be given of a first 
embodiment of the present invention, by referring to 

10 FIGS. 3 through 6. 

In order to simplify the description, the 
illustration and description of mounting structures of 
small parts which are not directly related to the 
subject matter of the present invention are omitted. 

15 FIG.3A is a perspective view showing a 

display panel part 10 of a notebook type personal 
computer. Mounting metal fittings 11-^ and II2 
provided on both sides at a lower end of the display 
panel part 10 are positioned with respect to recesses 

20 of a plastic housing base 30 shown in FIG. 5, and are 
fixed to the housing base 30 by screws 31 and 32. 

FIG.3B is a perspective view showing a 
housing top cover 20 made of a plastic. The housing 
top cover 20 is positioned with respect to the housing 

25 base 30 shown in FIG. 5, and is fixed to the housing 
base 30 by screws 21, 32 and 33. 

The screws 32 fix the housing top cover 20 
on the housing base 30 via the mounting metal fittings 
ll-j^ and II2. 

30 FIG. 4 is a bottom view showing a back side 

of the housing top cover 20 shown in FIG.3B. small 
pieces of vibration and/or shock absorbing members 
23-^, 232 ^^3 adhered on a part of the housing 

top cover making contact with a HDD 34, that is, on an 



'3'5 rnn^l- tTo^ sxirf ace 22 of a HDD accommodating part 35. 

For example, the vibration and/or shock 
absorbing members 23j^ , 232 and 233 have a thickness of 
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1 2 mm and are made of a soft ether system polyurethane 

C\ (Sorbothane< H^r tKiomc ucfejJw 

FIG. 5 is a disassembled perspective view of 
the housing base 30 showing a mounting structure of 

5 the HDD 34. After accommodating the HDD 34 in the HDD 
accommodating part 35, a plastic lid member 40 is 
mounted at an opening of the HDD accommodating part 35 
by sliding the lid member 40 , and the lid member 40 is 
fixed on the housing base 30 by screws 44. The lid 

10 member 40 is provided with a sheet material 41 which 
is made of a polyester film?^^ small pieces of 
vibration and/or shock absorbing members 42-|^, 422 
423 are adhered along one of the 2 longer sides of the 
sheet material 41, and -S^^siSal 1 pieces of vibration 

15 and/or shock absorbing members 43-|_, 432 and 433 are 
adhered along the other of the 2 longer sides of the 
sheet material 41. 

In FIG. 5, a connector with respect to a FPC 
cable 36 is indicated by broken lines on the left of 

20 the HDD 34. 

Similarly to the vibration and/or shock 
absorbing members 23 j^, 232 and 233, the vibration 
and/or shock absorbing member s 42 , 422 , ^23 , 43-|^, 432 
and 433 have a thickness of 2 mm and are made of a 

25 soft ether system polyurethane ( Sorbothane"^'^^ 
"t^t- r a dom a rk ) 

^ When the -^vibration and/or shock absorbing 

members 42 j^, 423, ^23, 43^^, 432 ^^3 ^^^^ 

ether system polyurethane are provided, it was 
30 confirmed as a result of experiments conducted with 

regard to the shock resistance that, with respect to a 
shock which causes a maximum acceleration speed of 
185.25 G in the case of the conventional HDD fixed by 
the screws, the maximum acceleration speed becomes 



"35~™lI7r00""G'Tn the case of the HDD 34 mounted with the 
mounting structure of this embodiment. Hence, the 
shock resistance of the HDD in this embodiment was 
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1 greatly improved compared to the conventional HDD 
fixed by the screws ; 

The vibration and/or shock absorbing members 
23j^, 232 ^^3 provided on the inner top surface of 

5 the HDD accommodating part 35 are arranged so as not 
to overlap the FPC cable 36 in a projection. Hence, 
the HDD 34 makes direct contact with the vibration 
and/or shock absorbing members 23-|^, 232 and 233, and 
the HDD 34 is protected from the vibration and/or 

10 shock by the vibration and/or shock absorbing members 
23^, 232, 233, 42j^, 423, 423, 43-^, 432 and 433 
provided above and below the HDD 34. 

In addition, the sheet material 41 is 
provided so that the HDD 34 will not make direct 

15 contact with the vibration and/or shock absorbing 

members 42^, 423, 423, 43-|^, 433 and 433 which have a 
large coefficient of friction, when sliding the lid 
member 40 and mounting the lid member 40 at the 
opening of the HDD accommodating part 35. Thus, by 

20 using this sheet material 41, the vibration and/or 
shock absorbing members 42-|^, 4231 423, 43-j^, 432 
43q will not be deformed in the horizontal directij^n 

^^ due to the friction when the lid member 40 is ^ aiid r, 
thereby making it possible to obtain the designed 

25 vibration resistance and shock resistance . Further, 
moisture absorbed by the vibration and/or shock 
absorbing members 42 j^, 422, ^^3' ^^1' ^^2 and 433 will 
not cause an electrical short-circuit even if the 
vibration and/or shock absorbing members 42-|^, 422, 

30 423, 43-1^, 432 and 433 are provided on a side of the 
HDD 34 having exposed wirings and/or electrical 
circuits . 

FIG. 6 is a perspective view of the housing 

base 30 showing the arrangement of vibration and/ or 

-35— shock—absorb^ing" Members 37"^ through 37q provided on 

the inner side surfaces of the HDD accommodating part 
35. In FIG. 6, the illustration of the mounting state 
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1 of some of the small parts shown in FIG. 5 is omitted. 
CXw- As shown in FIG . 6 ,ys^«- smal 1 pieces of the 

vibration and/or shock absorbing members 37^ through 
36q are adhered on each of the 4 inner side surfaces 

5 of the HDD accommodating part 35. 

In this case, a high vibration resistance is 
required of the vibration and/or shock absorbing 
members 3 7^^ through 3 7q, and thus, the vibration 
and/or shock absorbing members 37j^ through 37q must be 

10 made of a hard material compared to the vibration 

and/or shock absorbing member 23-j^ or the like. For 

example, a high-density urethane foam material having 

3 

a thickness of 3 mm, a density of 0.48 g/cm , a 
tensile strength of 18.0 kg/cm^, an elongation of 

15 140%, a tear strength of 6.3 kg/cm, a compression 
strength of 2.5 kg/cm"^ to compress 25%, and a^ 
compression f^t^s'ldLterl distortion of 3.9%. 

By providing the vibration and/or shock 
absorbing members 37^ through 37q on the inner side 

20 surfaces of the HDD accommodating part 35, the 

vibration resistance of the HDD 34 is improved. In 
addition, it is possible to prevent a read error from 
being generated due to residual vibration accompanying 
the rotation of the disk-shaped storage media when 

2 5 making a seek operation in the HDD 34. 

As described above, in the first embodiment 
of the present invention, the small pieces of 
vibration and/or shock absorbing members 23j^ through 
233, 42^ through 433 and 37-,^ through 37q are provided 
30 on the inner top and bottom surfaces and the 4 inner 
side surfaces, that is, a total of six surfaces, of 
the HDD accommodating part 35 making contact with the 
HDD 34. For this reason, it is possible to 
effectively protect the HDD 34 from the shock which is 

-35 — ^appl i^ed'"©!! "the ~HDD"wh^fr"th¥ "no t ebook type pe r s ona 1 

computer is dropped or when the notebook type personal 
computer is placed on the desk, for example. As a 
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1 result, the disk-shaped storage media is undamaged, 

and the reliability of the HDD 34 is improved because 
the fault caused by data destruction is prevented. 

The reason why the vibration and/or shock 

5 absorbing member is divided into small pieces is 

because, as a result of various kinds of experiments 
which were conducted, it was found that the vibration 
resistance and the shock resistance are improved when 
small pieces of the vibration and/or shock absorbing 

10 members are used as compared to the case where a 

single large vibration and/or shock absorbing member 
is used. 

In addition, since the sheet material 41 is 
used in this first embodiment, a short-circuit will 

15 not be generated by the vibration and/or shock 

absorbing members 42i through 43q which confront the 

C\ printed circuit of the HDD 34, even when the^dew disto**— 

O formed on the vibration and/or shock absorbing 

members 42-j^ through 433. Hence, the reliability of 

20 the HDD 34 is improved. 

In the first embodiment described above, a 
polyester film is used as the sheet material 41. 
However, the material used for the sheet material 41 
is not limited to polyester, and any insulator 

25 material having a small coefficient of friction, such 
as a teflon resin sheet material, may be used as the 
sheet material 41. 

Next, a description will be given of a 
second embodiment of the present invention, by 

30 referring to FIGS.7A through 7C . In this second 
embodiment, the structure of the vibration and/or 
shock absorbing material provided on the lid member 40 
is different from that of the first embodiment, but 
the second embodiment is otherwise the same as the 

35 first embodiment. FIG.7A is a perspective view 

showing an important part of the second embodiment, 
FIG.7B is a side view viewed in a direction A in FIG. 
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1 7A, and FIG. 7C is a side view viewed in a direction B 
in FIG- 7A. 

In this second embodiment, on a side of the 
sheet material 41 confronting the lid member 40, 3 

5 small pieces of vibration and/or shock absorbing 
members 411 are adhered along one of the 2 longer 
sides of the sheet material 41, an<^;&- smal 1 pieces of 
vibration and/or shock absorbing members 412 are 
adhered along the other of the^^longer sides of the 

10 sheet material 41, similarly to the first embodiment. 
The sheet material 41 is made of a polyester film, and 
the vibration and/or shock absorbing members 41^1 have 
a thickness of 2 mm and are made of a soft ethe^r 
system po.lyurethane . In addition, vibrati'ori and/or 

15 shock absorbing members 412 having a thickness of 1.5 

mm and made of an ether system polyurethane 

(X^ (Sorbothane ,i-^r«rtrema:T?4t^ w hich is harder than the 

A ■ — ^ — 

vibration an^7^ii_shock_ab^ members 411 are 

additionally p rovided between each o f th e vi br ation 

20 and/or _shock absor bin g membjirs 411 . 

^ It is desirable that the thickness of the 

vibration and/or shock absorbing members 412 which are 
additionally provided is set approximately equal to a 
thickness at which the compressed vibration and/or 

25 shock absorbing members 411 lose the buffering effect. 
If the case of a weak shock, the shock is softly 
absorbed solely by the soft vibration and/or shock 
absorbing members 411. On the other hand, in the case 
of a strong shock, the shock is absorbed in 2 stages, 

30 that is, the soft vibration and/or shock absorbing 
members 411, and the hard vibration and/or shock 
absorbing members 412 which are additionally provided 
to absorb the shock which cannot be fully absorbed by 
the soft vibration and/o r shock a bsorbing members 411. 

35 Thesrefore, as compared to the first embodiment, this 
second embodiment can more effectively cope with 
various kinds of shocks ranging from weak to strong 
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1 shocks. 

Next, a description will be given of a first 
modification of the second embodiment, by referring to 
FIGS. 8A through SC. FIG.8A is a perspective view 

5 showing an important part of the first modification of 
the second embodiment, FIG.8B is a side view viewed in 
a direction A in FIG.8A, and FIG.8C is a side view 
viewed in a direction B in FIG.8A. 

In this second embodiment, the 2-stage 

10 structure, made up of the soft vibration and/or shock 
absorbing members 411 and the hard vibration and/or 
shock absorbing members 412, is provided with respect 
to the lid member 40. However, the vibration and/or 
shock absorbing members 412 which are additionally 

15 provided are not limited to the material which is 

harder than the soft vibration and/or shock absorbing 
members 411. It is possible to realize the 2-stage 
structure by use of the same material (or the same ^ 
hardness) but by varying the thicknesses of vibration 

20 and/or shock absorbing members 421 and vibration 
and/or shock absorbing members 422 which are 
additionally provided, as shown in FIGS.8A through 8C. 
Alternatively, it is possible to realize the 2^state 
structure by usi ng m aterj^al s^h aving mu tually different 

25 vibration and/or shock absorbing characteristic's for 
the vibration and/or shock absorbing members 42_l__and 
the Vibration and/or^ shock absorbing members 422 which 
are additionally provided. 

Next, a description will be given of a 

30 second modification of the second embodiment , by 
referring to FIG. 9. FIG. 9 is a perspective view 
showing an important part of the second modification 
of the second embodiment. 

In this second modification of the second 



35 embodiment, relative hardnesses of vibration and/ or 

^sho:ck^b^s^orbing members 431 and_432 shown in FIG. 8 are 
different. For example, the relative hardness of the 
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1 vibration and/or shock absorbing members 431 is 
greater than that of the vibration and/or shock 
absorbing members 432, or vice versa. 

Furthermore, the vibration and/or shock 

5 absorbing members 23-|^ through 233 provided on the 

inner top surface 22 of the HDD accommodating part 35 
may also have the 2-stage structure described above . 
Moreover, the vibration and/or shock absorbing members 
37^ through 37q provided on the inner side surfaces of 

10 the HDD accommodating part 35 may also have the 2- 

stage structure described above. By using the 2-stage 
structure, the number of parts increases, but the 
vibration resistance and the shock resistance are 
further improved. 

15 Next, a description will be given of a third 

embodiment of the present invention, by referring to 
FIG. 10. 

In this third embodiment, the structure of 
the vibration and/or shock absorbing material provided 
20 on the lid member 40 is different from that of the 
first embodiment, but this third embodiment is 
otherwise the same as the first embodiment. 
Accordingly, a description will only be given with 
respect to the structure of the lid member 40. 
25 In this third embodiment, a pair of 

elongated vibration and/or shock absorbing members 45-|^ 
and 45q having a thickness of 2 mm and made of a soft 



^ ether system polyurethane ( Sorbothane^, — trariftmari^k^ is 



adhered directly on the plastic lid member 40 on the 
30 surface o^f the lid member 40 confronting the HDD 34, 
ci^ along the^ longer sides of the lid member 40. 

It was confirmed as a result of experiments 
conducted with regard to the shock resistance that, 
with respect to a shock which causes a maximum 



—35 — accererarFi"on sp^edT of 185 . 25 G in the case of the 
conventional HDD fixed by the screws, the maximum 
acceleration speed becomes 139.19 G in the case of the 
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1 HDD 34 mounted with the mounting structure of this 

embodiment. Hence, the shock resistance of the HDD in 

this embodiment was improved compared to the 

conventional HDD fixed by the screws. 

5 The shock^resistance obtained in this third 

^^^^ 

embodiment is not aS|^fe*sJa. as that obtained in the 
first embodiment. However, this third embodiment has 
an advantage over the first embodiment in that the 
number of vibration and/or shock absorbing members is 

10 small, and the operation of adhering the vibration 
and/or shock absorbing members can be simplified due 
to the small number of vibration and/or shock 
absorbing members. 

In this third embodiment, the vibration 

15 and/or shock absorbing members 45-^^ and 452 adhered 
directly on the lid member 40. However, it is of 
course possible to adhere the vibration and/or shock 
absorbing members 45^^ and 452 ^ polyethylene sheet 

material, similarly to the first embodiment described 

20 above. 

Although the present invention is applied to 
the HDD in the embodiments described above, the 
application of the present invention is of course not 
limited to the HDD . The present invention is 

25 similarly applicable to various kinds of disk units, 
including floppy disk drives, compact disk units, DVD 
(digital video disk) units, MD (magnetic disk) units, 
and MO (magneto-optic) disk units. 

For example, the soft vibration and/or shock 

30 absorbing members provided above and below the HDD 
accommodating part are not limited to the soft ether 
system polyurethane , and appropriate modifications may 
be made depending on the design specifications of the 
computer. In addition, the thickness of t he vibr ati^ 

35 — and/or"shock~abs^rb^i^^~lnembers is of course not 
limited to 2 mm, and the thickness may be varied 
arbitrarily depending on the characteristic of the 
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1 vibration and/or shock absorbing material used. 

If the vibration and/or shock absorbing 
members are too soft or too thin, the shock resistance 
deteriorates. Hence, it is necessary to select the 

5 material and thickness of the vibration and/or shock 
absorbing members within a range such that the space 
occupied by the vibration and/or shock absorbing 
members within the HDD accommodating part will not 
increase considerably, so as to satisfy the design 

10 specifications, that is, guarantee a shock resistance 
of 300 G when the HDD is not in use, for example. 

On the other hand, the vibration and/or 
shock absorbing members provided on the inner side 
surfaces of the HDD accommodating part are not limited 

15 to the high-density ure thane foam having the 

characteristic of the above described embodiment. The 
thickness of these vibration and/or shock absorbing 
members is likewise not limited to 3 mm, and 
appropriate modifications may be made depending on the 

20 design specif icat ions . 

In addition, the present invention is 
applied to the notebook type personal computer in the 
embodiments described above. However, the application 
of the present invention is not limited to the 

25 notebook type personal computer, and the present 

invention is applicable to any portable electronic 
apparatus in general which is mounted with a disk unit 
such as a HDD, such as a notebook type word processor 
and a pen input type personal computer. 

30 Therefore, according to the present 

invention, it is possible to improve the vibration 
resistance and the shock resistance because the disk 
unit such as the HDD is protected by small pieces of 
the vibration and/or shock absorbing memb ers . As a 

3 5~~resurir,"rir"i"s"pbssTbi^^t^ prevent data destruction 

from being generated in the disk unit due to the shock 
and to prevent a read error from being generated in 




1 the HDD due to the vibration. Accordingly, the 

reliability of the portable electronic apparatus such 
as the notebook type personal computer is greatly 
improved. 

5 Moreover, the present invention is 

applicable to any kind of electronic apparatus mounted 
with or is designed to be mounted with a disk unit. 
Hence, the present invention is similarly applicable 
to a docking station or an extended peripheral unit 

10 which is connected to a portable information 

processing apparatus such as a notebook type computer, 
and is mounted with or is designed to be mounted with 
a disk unit . 

Further, the present invention is not 

15 limited to these embodiments, but various variations 
and modifications may be made without departing from 
the scope of the present invention. 

20 
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